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Type1 restriction modification system are intriguing mul-
tifunctional multisubunit molecular motors that can cata-
lyze both restriction and modification activity. The type 1
RM enzymes binds to its target sequence and its activity
as an endonuclease or methyltransferase is determined by
the methylation state of the target sequence. If the target
sequence is unmodified, the enzyme while bound to its
target site is believed to translocate or pull the DNA
towards itself simultaneously in both directions in an ATP
dependent manner.
The crystal structure of the motor subunit R has been
determined by our group but the molecular mechanism
by which these enzymes translocate and cleave the DNA
is not fully understood.
Our current research effort focuses on full-length three-
dimensional structures of the R-subunit, utilizing compu-
tational and bioinformatics methods. Modelling of missing
loops of residues of the crystal structure is done by Model-
ler9v2. Optimization of intersubunit contacts is performed
by energy minimization followed by molecular dynamics
simulations in solution at 300K. The dynamic behavior of
WT and mutant holo and apo systems is explored by
molecular dynamics simulation in GROMACS using the
AMBER99SB force field. Conformational changes con-
nected to coupling of translocation and endonuclease
activity are observed and QM/MM methods are applied to
calculate the contribution of the residue to the overall
binding energy of ATP in the binding pocket.
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